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Bower and Sefert: Human Factors in Systems Design

Congressional hearings have highlighted the great
fear of automation's opponents—unemployment!

A system may be logically perfect—but it still must
be administered by all-too-human beings. Here are
some ways to minimize the human problems in sys
tems design and change—

HUMAN FACTORS IN SYSTEMS DESIGN
by James B. Bower and J. Bruce Sefert

University of Wisconsin

mechanization of
herent in the design of business
data processing operations, par
systems. As a result, business man
ticularly the automation broughtagers and systems analysts are de
voting increased attention to the
about by the application of elec
impact
of the financial information
tronic computers, has intensified
system
on the people within their
the human relations problems inorganizations—and to that of the
people on the financial information
The research underlying this study has
system.
been financed in part by
grant from
the General Electric Company to the
Many trade unions, with some
University of Wisconsin. However, the
public support, have attacked auto
conclusions, opinions, and other state
mation as a leading cause of un
ments are those of the authors and are
employment. There have even
not necessarily those of General Electric
been proposals that automation
Company or of any other group or
individual.
and data processing revisions be
he growing
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banned altogether.1 The relation
of automation to unemployment re
mains unclear. Congressional hear
ings have provided a sounding
board for automation’s opponents
and proponents but no satisfactory
answer.
Management opinion is divided
as to the actual effect on employee
wage levels, job security, advance
ment, and morale of the many
changes that are taking place in
both factory and office
a result
of changes in procedures, work
simplification, elimination of man39
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Art. 6as those same
ualofdata
handling,
ad Vol.designed
vent of high-speed communication.
traits reflected in the systems ana
These changes are not confined to
lyst himself as they may affect his
companies installing computers but
ability to achieve an objectively
are
magnified
and
highlighted
efficient and successful design.
as
there.
Only the more significant human
Since systems changes involve
traits can be explored here and
people, they do not always have
those only
they affect systems
the same effects. Sometimes they
design. Some factors, such as re
are or seem to be beneficial to one
sistance to the new and strange,
or a group of the people involved;
desire for job security, tendency
sometimes,
harmful.
Some
studies
to
be influenced by the opinions

of the effects of wholesale revamp
of others, and preference for fa
ings of data processing methods
miliar work habits are basic in all
have indicated that the employees
employees at all levels but may
apply with particular force or
were on the whole happy with
their new jobs, that they generally
particular ways with certain types
benefited through higher wages,
of employees. Other factors be
come a problem only with certain
and that no hardship of any signif
icant duration was visited upon
groups.
For convenience in examining
anyone.2 Other studies have re
ported employee disillusionment
the effect of human factors on sys
with the new jobs, the elimination
tems design, two levels of manage
ment are distinguished in this ar
of many promotion opportunities
ticle. Top management consists of
formerly available, complaints of
those executives who participate
being “chained to the machine,”
empire building by a new elite of
in companywide policy formula
EDP specialists, stagnation of mid
tion, including the chief executive
dle management, and other ad
and those who report directly
verse effects.3
him. The term middle manage
In any case it is clear that
ment is used to encompass not only
there is need for extensive plan
the usual group of middle and
ning of every major procedural or
junior executives, such as division
data processing change. Provision
managers, department heads, and
their staff functional advisers, but
should be made in advance to com
bat any possible harmful effects
also operating supervisors and fore
of systems change on the em
men since the human factors that
ployees concerned and to take ac
affect this group as a whole are
similar. Nonsupervisory employees
count
the systems design of
the effect of human factors upon
are treated separately since their
the operation of an economical
reactions to systems changes are
and efficient system.
usually different from those
people on the managerial levels.
For purposes of this article the
Human factors
systems analyst is assumed to be
The human factors principle of
either a member of a company’s
systems design, namely, that the
internal systems and procedures
design of a system should be con
staff or an outside specialist in this
sistent with applicable human fac
who might represent an ac
tors since people are responsible
counting or management consult
for the effectiveness of the sys
ing firm.
tem, has been proved by ex
Some of the more important
Some studies have cited workers' fears
perience to be a vital guide to the
human factors that should be con
of being chained to the machine.
systems analyst in his work. The
sidered by the systems analyst in
term human factors includes all
applying the human factors prin
those personality traits that con
ciple are illustrated in the exhibit
sciously or unconsciously shape the
on page 47. Unforeseen problems,
actions and reactions of the people
including problems caused by
who must use the system as finally
human factors, often arise during
40
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Some corporate patterns are as intricate as the rituals of a South Seas tribe.

the actual implementation of a new
or revised financial information
system, requiring adaptations. By
taking as many human factors as
possible into account during
 the
planning of the system, however,
the analyst improves his chances
of producing an efficient, well ac
cepted system with few subsequent
revisions.
In the discussion that follows
the components of the human fac
tors principle are applied in detail
to each of the three levels of per
sonnel previously identified.

Top management
It is axiomatic that the whole
hearted support of top manage
ment is required for systems ac
ceptance and success. Middle man
agement and nonsupervisory em
ployees are quick to take their cue
from the attitudes that flow down
ward. In the past, top manage
ment often viewed work proce
dures and systems study as a spe
cialized function worthy of its at
tention only when a crisis arose.
With the advent of computers,
which are often so costly
to re
quire justification to boards of di
rectors or stockholders and which
have been so heavily publicized as
to become status symbols, top man
agement has become much more
involved in the problems of data
processing.

November-December, 1965
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This is fortunate, for continued
top management attention is vital
to the eventual success of any
system. At several points during
the systems project top manage
ment must review interim findings
and approve or disapprove recom
mendations for further action.
Careful consideration and prompt
decisions are essential.
Mere interest and support from
top management is not the whole
answer, however. The analyst must
take account of many human fac
tors at this level in determining
management’s information needs,
in alerting top executives to the
full implications of any large-scale
revision in the data processing
system, and in making sure that
executives are aware of and ca
pable
obtaining the full range
of benefits available.
Company patterns — Most estab
lished companies have certain pat
terns of activity that affect their
approach to innovations. One sys

tems analyst has likened these pat
terns to the rituals of a South Seas
tribe, complete with dances to
drive out evil spirits.4
In some organizations duties and
responsibilities are well defined;
many small, closely knit companies
prefer a freer, looser structure.5
Some managers are direct and
forceful in ordering changes;
others prefer devious and indirect
methods. Some top managements
are simply not prepared to make
any substantial changes in the or
ganization or in methods of oper
ation. In such situations the sys
tems analyst must decide whether
to adapt the system to accommo
date the attitude or to try to
change the attitude.
The pattern of change in a com
pany may have been molded by
special factors that operated in the
past. A top executive may feel that
he holds his present position be
cause of some procedure or meth
od he introduced many years ago;
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The analyst should always handle "sacred cows" with extreme care.

he is not likely to welcome any
change.6 Special care should be
taken to see that the new system,
instead of endangering this execu
tive’s sense of value to the com
pany, can be identified with his
contribution as an outgrowth of it.
Another top manager may have a
pet project to which he gives spe
cial attention and which is part of
his personal pattern of self-esteem.
The analyst must always be alert
to avoid colliding with such “sacred

imagination, and suggestions and
to pay attention to workers’ feel
ings in visible ways, the systems
analyst’s task will be eased con
siderably.
He should, therefore, appraise
the management climate of the
organization as early as possible so
that he can take it into account
in systems planning. If he finds a
climate of teamwork and under
standing among departments, dele
gation of authority by manage
COWS. 7
ment, and stimulation of the chal
Individual personalities are im
lenge of problem solving, he can
portant, too. One executive may be
devote his primary attention to
a so-called detail man who likes to
technical problems. If he finds a
have a hand in designing proce
climate of top management iso
dures himself. Another may be an
lation, rigid departmental barriers,
idea man interested only in the
little or no downward communica
broader aspects of the system or a
tion, and a reluctance to keep em
results man interested only in end
ployees informed of company plans
objectives. In each case the ana
and policies, he may need to edu
lyst must adapt his approach ac
cate top management about the
importance of attention to people
cordingly.
in assuring the success of any pro
If the company has a history of
posed new system.
orderly and considered attention to
continued improvement rather than
An aspect of management cli
mate that has particular signifi
one of patchwork solutions to im
cance for the systems analyst is the
mediate crises, the analyst can
extent to which authority has been
conclude that the top management
delegated to lower levels. If all
is likely to be systems-oriented and
decisions have traditionally been
ready to support him in designing
and installing a new system.
made from above, the analyst is
likely to find managers and em
Management climate — Compa
ployees alike hesitant to make sug
nies that show sincere concern for
gestions and express opinions; their
the employee as a human being
build up an employee trust in top
ideas have dried up from lack
management that is of great value
encouragement.8 In such a situa
tion top management needs to give
in gaining acceptance of change.
If management has been willing
visible evidence of its support
the systems project. It should, for
in the past to use employees’ ideas,
https://egrove.olemiss.edu/mgmtservices/vol2/iss6/6
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example, select capable representa
tives from the departments that
will be affected by the systems
study to help the analyst with it,
and it should give them the time
and authority needed to do a
proper job.
A detailed study of fundamental
systems changes made over a fiveyear period in a large electric
utility9 provides a striking example
of the way in which differences in
prior participation in planning and
problem solving can affect depart
ments’ contribution to and accept
ance of change. In the accounting
department much effort had been
spent over the years in developing
participation in management by
intermediate and first-line super
visors. The result was a high de
gree of employee satisfaction, trust,
and good will, which proved very
valuable during the transition from
one system to another. In the sales
department, for a variety of rea
sons, the employees had never par
ticipated in management to this
degree. Furthermore, this pattern
continued during the systems
changeover. Communication of in
formation about the change was
much less complete at all levels
than in the accounting department.
No attempt was made to present
the new system to the sales em
ployees in relation to their special
interests and objectives. As a result,
the sales employees never under
stood the system as well as the ac
counting employees, had less con
fidence in it, and presented more
4
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Sefert: Human
Factors inemployees,
Systems Designalities rather than being based
utilization
of present
difficult problems during the tran
upon logical division of functions,
their training and retraining, and
sition.
the difficulties of change will be
their job mobility. He should,
As recent experience with largemagnified. If top management is
therefore, press for early top man
scale computer installations has
adamant in refusing to make an
agement decisions on these points.
demonstrated, employee accept
indicated organizational or per
In fact, the analyst’s ability to
ance of change depends heavily on
sonnel change, the systems analyst
obtain prompt policy decisions
top management’s willingness to
may have to build around the ex
from top management on all ques
make assurances about job security,
isting structure or person, recog
salary retention, opportunity for
tions that arise throughout the
study will be an important factor
nizing that a good system that has
training, and rules to be followed
the support of management is to
in the success of his work. Pro
in reassignment.10 As the plans for
be preferred to the best system if
crastination in making difficult de
a major systems change unfold, top
the latter will not be supported
cisions is a basic human trait. The
management will have to chart its
or used.13
systems analyst must press firmly
course of action in the field of
Desire for improvement — If the
for such decisions while using
human relations.
systems analyst finds that top man
every means available to demon
What attitude should it adopt
agement has a genuine desire to
strate the logical basis of his pro
toward displaced labor? Is it willing
solve any systems problem dis
posals. In one manufacturing com
to assure to all affected employees
covered to exist, it is likely that he
pany the systems and procedures
the opportunity for continued em
will also find the desire and cour
staff personnel were forced to
ployment regardless of the changes
age to make the changes necessary
spend 60 per cent of their time on
in data processing methods and de
to implement the solution.
attempts to obtain final decisions.
partmental and individual func
Top management’s willingness to
In the words of one staff member,
tions? Is it willing to bear the ex
assign good people to work with
attempting to get a decision was
pense of retraining employees?
the analyst and to give them the
“like trying to tie a rope around
Will it show concern for the em
necessary time and responsibility is
a pile of sand.”12
ployees’ self-respect and personal
one test of its real interest and
improvement during periods
Decisions will be particularly
concern. Too often the tendency
change and at other times?11
difficult to get if a basic change
has been to make such assignments
in organizational structure is re
Although these decisions are not
on the basis of availability rather
quired or if the proposed change
the systems analyst’s to make, he
than suitability. If management
will create an embarrassing per
cannot — and should not — avoid
shows such a tendency, the analyst
sonnel problem. If the organiza
some involvement in them. He has
needs to point out the importance
tional pattern of the company has
a responsibility to take account in
of having outstanding people on
tended to develop around person
his planning of any provision for

Sometimes getting a firm, final decision is like
frying "to fie a rope around a pile of sand."

November-December,
Published
by eGrove, 1965 1965
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planning and decision making. At
ments can be useful in alerting
the same time he should be laying
the analyst to any special human
the groundwork for further systems
factors problems that may arise
advances. The managers of to
in their areas.
morrow must have a broad knowl
The strength of top manage
edge of the interdependence of all
ment’s desire for improvement will
parts of the business and the po
be further tested as it is informed
tential for improving decision mak
of the training time and costs of
ing offered by the increased variety
installation that will probably be
of information made possible by a
involved in any large-scale sys
modern data system. The systems
tems revision. A realistic appraisal
analyst can play a vital role in top
of such factors during the planning
management’s data processing edu
phase of the systems project will
cation.
give management an opportunity
to determine its step-by-step in
volvement.
Middle management
Top management should receive a
If cost cutting has been the prin
realistic appraisal of the train
understanding
the human
cipal factor in top management’s
ing time and costs of each system.
factors at work in the middle man
motive for change, it may be de
agement group of managers and
sirable for the analyst to reorient
supervisors is especially important
management toward the goal
the planning group and the bene
the systems analyst. The per
fits to be expected.
labor saving in the broadest sense,
sonnel at this level hold the key
that is, the use of saved labor
The use of a project team made
to success or failure of a new sys
make possible improved and faster
up of representatives of the various
tem. Top management relies on
information for decision making. A
departments affected, operating
them for the organization’s every
system that provides better tools
with or under the analyst, may be
day efficiency and smooth opera
for management is more valuable
a new problem solving procedure
tion; the nonsupervisory employees
over the long run than one that
in the company. It has, however,
take their direction and set their
simply reduces costs. This shift in
many advantages. Not only does it
course from them. The systems
emphasis toward a broader goal
usually produce a sounder systems
analyst has traditionally found it
design but it also greatly facilitates
also will help to ease the fears of
necessary to work closely with
operating personnel about labor
acceptance of the system, both by
middle management. In systems
displacement.14
the members of the team and by
analysis he must depend heavily
The systems analyst bears much
others. The representatives of the
on the information they furnish;
of the responsibility for educating
personnel and industrial relations
in systems implementation and fol
departments can help in determin
top management about systems in
low-up he needs their acceptance
general and about his system in
ing the human relations climate of
and cooperation.
particular. He should do what he
the organization and in helping to
Problems — Middle management
can to help management under
plan the final proposals regarding
presents a number of special prob
stand what the system can provide
employee utilization. The repre
lems for the systems analyst. Typand how it can be of value in
sentatives of the operating depart

A typical problem is the middle manager so immersed in his own department that
he can't see the significance of what's going
in the rest of the company.

44
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In any organization if is difficult to get ahead of the rumor network. Thus man
agement should always be frank and detailed about the scope of the study.

ically, managers below the top
management group and supervisors
have a narrow perspective on com
pany operations. They are so im
mersed in their own jobs and their
own departments that they can
not see the significance of what is
going on elsewhere in the com
pany. The systems analyst will
have to devote considerable edu
cational effort to the task of build
ing up in the middle managers a
feeling for the total job that is
being attempted.
Typically, too, middle managers
concentrate their attention on the
technical rather than on the ad
ministrative and human relations
aspects of their work. Thus, the
analyst will need to keep empha
sizing to them the importance of
teaching the new system to the
employees under them and the
need for selling the system to the
workers.
Another human factor that is im
portant at the middle management
level is the increased resistance to
change that accompanies increased
age. This resistance is likely to be
especially intense in large and
stable organizations. Age increases
resistance to change partly because
of growing reluctance to alter fa
miliar and comfortable established
work patterns and partly from the
ever-present fear of inability to
compete with younger people in
November-December. 1965
Published by eGrove, 1965

the organization. This resistance is
partly unconscious. There is an in
stinctive tendency to organize ex
perience in a manner that will be
minimally threatening and to be
lieve what one wants to believe.15
Furthermore, middle managers
are consciously fearful of automa
tion. Any substantial reduction in
the number of employees is likely
to reduce the number of super
visors needed as well. Forecasts
that the computer, by taking over
routine decision making, will wipe
out middle management have been
highly publicized. Certainly the in
flexibility of program necessary to
ensure uniform input, processing,
and output in a large-scale com
puter system changes the scope
middle management decision mak
ing. This may,
some claim, leave
the manager free for higher activi
ties, but some middle managers are
understandably skeptical.
As with any other employee
group, middle management’s past
experience with systems change is
a powerful determinant of its cur
rent attitude. A manager whose
last experience with a staff special
ist was unfortunate may be con
vinced that all staff men are arro
gant, impractical, and opinionated
and that it is a waste of time to
deal with them. Perhaps he once
suggested an improvement that
was not acknowledged or that was

adopted without credit. If so, he
is probably still nurturing his hurt
feelings. The systems analyst will
have to dig out such attitudes and
convince the supervisor that sug
gestions will be welcomed and
used.16
Past experience also, although
unfortunately less frequently, can
be a help. If earlier systems ana
lysts have dealt with middle man
agers successfully—and particularly
if top management has made a
practice of encouraging middle
management participation in prob
lem solving and decision making—
the systems analyst will find his
path easier.
One advantageous characteristic
of middle managers is that they
are usually accustomed to working
toward long-range goals, such as
promotion, retirement, and educa
tion of their children. Thus, they
do not need evidence that a change
will bring them immediate benefits
to the extent that lower-level em
ployees do.
Preliminary study—Even before
the study has actually begun, the
systems analyst will need to be at
work allaying the fears of middle
management and employees alike.
In any organization it is difficult
to get ahead of the rumor network.
As early as possible top manage
ment should make a definitive an
nouncement of the scope of the

45
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study. If this announcement can
displacement policies, and retrain
also contain assurances of job
ing and can explain probable new
security and other measures for
positions and their duties. More
employment stabilization, so much
generally, he can point out that

the better. In case top management
studies of current employment
does not recognize the importance
trends indicate that the number of
of informing employees early, the
professional and technical workers
systems analyst should consider it
will increase more than 40 per
his responsibility to point out the
cent over the next decade and that
need for such announcements and
the number in clerical and sales
recommend their timing and con
occupations will increase by 30
tent. Reasons for the change should
per cent.17 He must be careful,
be stated, with emphasis upon the
however, not to promise upgrading
broader goals and the benefits to
to any specific manager.
be derived by everyone. If pos
Managers and supervisors may
sible, better use of labor rather
be worried about their ability to
than cost reduction should be
learn new techniques and keep
ahead of their subordinates. Many
stressed. Some companies planning
computer installations have given
will doubt their ability to supervise
under the new methods. The sys
employees as much as three years’
tems analyst can cite the experi
notice of impending changes in
order to accustom them to the idea.
ence of other companies installing
automated data processing systems
Subsequent interim reports are
to show that many persons over 45
also desirable. These should be as
specific and factual as possible and
have been trained to fill technical
The systems analyst can build
positions in the computer field,
should continue to stress positive
often more rapidly than younger
benefits. Middle management in
the middle manager’s
persons could be trained. These
particular needs to be kept con
companies have found that older
tinuously informed so that it can
confidence by treating
employees’ greater sense of respon
answer questions from employees
sibility,
their reliability, their care
and
interpret
to
them
the
aims
and
him as an intelligent equal,
for details, and their mature judg
policies of top management.
ment have made such a policy ad
Analysis phase — The analysis
competent to understand
vantageous.18
phase of the study, when the sys
the system and its problems.
More generally, the systems ana
tems analyst is gathering informa
lyst can build up the middle man
tion on current procedures and
ager’s confidence by treating him
work flows by interviewing middle
as an intelligent equal, competent
managers and employees, gives the
to understand the system and its
analyst one of his best opportuni
problems. The analyst should avoid
ties to obtain supervisory coopera
all signs of condescension or any
tion and reduce supervisory fears.
implication that there is the slight
The middle manager’s fear
est question about the supervisor’s
loss of self-esteem and status can
ability to handle any situation that
be countered by stressing the in
creased importance of each man
may arise.
In addition to allaying middle
ager or supervisor through his part
management’s fears, the analyst
in supplying better information for
decision making. The increased
should attempt to build positive
need for the manager as a trainer
support for the new system. If the
supervisor is given an opportunity
of personnel can be emphasized
as an offset to any dimunition
to air his views on the present sys
his personal responsibility for de
tem and take part in the planning
cision making.
for improvement, he will become
Middle managers will be anxious
interested in the ultimate success
about possible decreases in em
of the new procedures. The analyst
ployment and the effect on them.
should recognize the supervisor’s
The systems analyst can reiterate
experience and remember to be a
any assurances previously given by
good listener. Whenever appropri
top management as to job security,
ate, he should visibly record sug46
https://egrove.olemiss.edu/mgmtservices/vol2/iss6/6
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SYSTEM DESIGN

ANALYSIS-SYNTHESIS-IMPLEMENTATION AND FOLLOW-UP

HUMAN FACTORS

TOP
MANAGEMENT

Prior interest

MIDDLE
MANAGEMENT

procedures

Company patterns of change
Status symbols
motive for change

Courage to carry through change
Willingness to assign best people
system team
Tendency to patchwork solutions
Concern for human relations
Isolation of top executives
Tendency toward secrecy
Interest in details of procedures
Attitude toward delegation of
authority

Strength of interest in change
Resistance to organizational change
Attitude toward employee ideas
Willingness to use new tools and skills
Ability to adjust and learn
Attitude toward training needs of
employees
Impatience with rate of progress
Breadth of management goals
Promptness in making

NONSUPERVISORY
EMPLOYEES

Prior participation
problem solving
Tendency to concentrate on technical

Resistance to the new and strange

aspects of jobs
Attitude toward staff specialists
Fear of replacement by young workers
Willingness to work for deferred goals

Tendency to believe rumor vs. fact
Need for reassurance
to job security
Trust in management
Pride in company progress
Need for group motivation

Need for visible evidence of production
Lack of job mobility

Need for guidance and approval from
others
Emotional barriers across departmental
lines

Desire to air views and participate
Need for reassurance of importance

of job
Worry about ability to learn and
supervise new procedures
Pride in status symbols of position

Past experience
making suggestions
Fear of becoming mere machine

Fear of machines

Desire for affection, recognition,
attention

Tendency to short-range goals
Desire to know reasons for change
Need to identify with problem
Tendency to question company

Response to opportunity to participate
Need for activity and visible product
Passive resistance of affected groups
Fear of loss of respect for specialty
Resistance to inflexibility of machines
Influence of key workers

Dislike for more rigid work pace

monitors
Tendency to blame system for errors

Tendency to accentuate shortcomings
of system

Irritation at too-rapid changes
Resistance to rigid work schedules
Fatigue and pressure during systems
change
Fear of loss of promotional opportunity

Need for well defined goals and
objectives
Faith in company promises

Instinct for self-protection from blame

FOCUSING ON HUMAN FACTORS

in

gestions so that credit can be given
for them if they are adopted.19
And he should stress middle and
top management’s common interest
in building the best possible sys
tem. Often it may be wise to inter
view the supervisor away from the
office atmosphere to keep work
pressures from interfering with his
objective consideration of new
ideas and to ensure that he will be
free to discuss controversial aspects
of the present and proposed sys
tems.
November-December, 1965
Published by eGrove, 1965

The systems analyst’s approach
has been likened to that of a doc
tor whose objective is essentially
preservative. He should adopt the
view that the organization is basi
cally sound and healthy and that
he is not there to tinker for the
sake of tinkering. In this way he
will impress the supervisor with
his concern for people and their
problems and his willingness to
conserve ideas that have survival
value.
Implementation — Other prob

lems arise during implementation
of the system. When possible, the
analyst should anticipate these
problems and do what he can in
the planning stage to minimize or
offset them.
One source of job dissatisfaction
for workers and supervisors alike
after the installation of automated
systems is the lack of visible evi
dence of the product of their labor.
Workers have a basic need to see
that their jobs are significant. A
series of entries, a list prepared, a
47
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Some analysts give the impression of automatically
opposing any methods in use before their arrival.

report are all visible evidence of
accomplishment. Closely related is
the feeling that to be producing
one must be doing. In many new
systems supervisors and workers

see no end product of their work,
nor is the work itself highly visible.
This trend is likely to continue.
The only solution for the systems
analyst is to begin educating mid
dle management to other job satis
factions
early in the systems
project as possible. This will not be
easy since these other satisfactions
tend to be more abstract than the
old. The analyst also should re
mind supervisors that they will
have to plan to give more attention
to worker morale and develop new
methods of praise and reward.
Most middle managers will need
training in human relations, and
the analyst should make certain
that such training is provided.
The relatively greater inflexi
bility of highly integrated data
processing systems will create
problems for middle management.
Because of the interdependence of
parts of the system, the supervisor
will be blamed for delays further
down the line. He will be subject
to greater pressure for adherence
to higher work standards, and he
will find that improved feedback
will pinpoint responsibility more
surely than before.20 If he is caught
off guard by these changes, he may

become resentful and resistant—
and transmit this feeling to his
subordinates. The systems analyst
can forestall these reactions by
holding briefing sessions with both
supervisors and employees and by
meeting regularly with individual
supervisors during and after the
system implementation to check on
their reactions and on the morale
of their employees.
Unreasonable deadlines can pro
voke resentment in both super
visors and employees. The analyst
should work with top management
to keep deadlines realistic. If it
becomes evident that the deadlines
set cannot be met through no fault
of the supervisors or employees,
he should relieve their anxiety by
assuring them that no blame at
taches to them.
During the entire systems design
period middle management’s work
load will be increased. Learning
new procedures, training em
ployees, being interviewed, attend
ing meetings, and supervising two
parallel work processing systems
during testing periods can com
bine to create tremendous pressure
on middle management, pressures
that are not conducive to a kindly
feeling toward any new system. By
careful preplanning the analyst
should attempt to minimize these
pressures so far as is possible.
It is just as important for the
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systems analyst to enlist the under
standing and support of the rankand-file employees
of the man
agers. A group of nonsupervisory
workers can sabotage a system they
do not accept just as effectively as
a supervisor can. In fact, their sab
otage may be even more difficult
to combat since it may be more
subtly applied through group ac
tion.
Although the basic human fac
tors that affect the nonsupervisory
employee are the same
those
that operate at the top and middle
management levels, his different
position in the organization and
normal lack of contact with top
management plans and policies
lends added weight to some of
them. For example, because non
supervisory workers, particularly
younger ones, tend to have shorterrange goals than management, it
is difficult to sell them change
based upon some abstract general
benefit. They demand an immedi
ate personal advantage.
The nonsupervisory employee is
generally more group-oriented and
less of an individualist than the
manager. He is more susceptible to
rumors and to the influence of his
fellow-workers’ opinions. Other hu
man factors that are particularly
important at the nonsupervisory
level include the desire to produce
a visible product as evidence of

Management Services10

work accomplished; a need for Bower
rec and
theSefert:
new Human
system,Factors
and steps
to be
in Systems
Design
ognition, affection, and attention;
followed during the changeover.
In addition to the usual meetings,
the importance of status in the eyes
of co-workers, friends, and family;
bulletins, and newsletters, the
union may sometimes be used as
a need for activity in work as con
trasted with the relative inactivity
an effective channel of communi
of merely monitoring a machine;
cation.
Many of the employees the ana
the need to lean on others for
lyst interviews will question the
support and encouragement; and
real motives of the company in
the social need for working in
making the changes. The analyst
groups. Automation is making the
can break down this skepticism by
worker more isolated at his work
relating the company’s general sys
place at the same time that there
tems problems to each individual’s
seems to be a growing number of
own work experience, thus demon
other-directed persons in our cul
strating the need for improvement.
ture who look to others for guide
Often it is wise to devote extra ef
lines and approval.
fort to convincing the opinion lead
The basic instinct of resistance
ers within employee groups so that
to the new, strange, and unknown
they in turn can become salesmen
is intensified in employees by the
to their fellow-employees. Such
common human fear of machinery
employees should be given oppor
as a displacer of labor. Recurrent
tunities to air their views, and the
periods of unemployment help to
analyst should return to them for
keep this fear alive. Automation
further suggestions as the project
seems to have replaced the loom
Even the employee who
develops. The analyst must be
and steam engine of the early In
careful to sell the ideas on their
dustrial Revolution as the public
would admit the desirability
own merit rather than by mere
and trade union symbol of danger
personality; there should, of course,
from impersonal forces outside the
of system change if he were
be no misrepresentation.
worker’s control.
capable of being objective is
To counteract employee fear of
The systems analyst cannot com
of status, the analyst can em
pletely prevent the operation of
likely to resist it under
phasize the new job values, which
these basic human factors. It will
will place a premium on responsi
take a long time to substitute new
the influence of his fears and
bility. He can encourage employees
values and new job satisfactions.
to apply for new positions
they
If, however, he is aware of these
his fellow-workers.
open up. By showing genuine in
forces at work, he may be able to
terest in the individuals he is in
offset them or at least minimize
terviewing, the analyst can do
their effects by proper training and
by introducing contrary forces.
much to boost employee morale
and build confidence.
Even the employee who would
admit the desirability of proposed
As with middle managers, nonsupervisory employees should be
systems changes if he were capable
prepared for the greater rigidity
of being objective is likely to de
velop a core of passive resistance
of mechanical equipment and the
under the influence of his fears and
importance of interdepartmental
his fellow-workers. The systems
teamwork in keeping the work
flowing. The analyst should em
analyst must exert continuous posi
tive pressure to overcome this
phasize the importance of adher
tendency.21
ence to work standards, both to
The importance of keeping the
keep the employee on his toes and
employees informed has already
to keep him from blaming break
been stressed. The inevitability of
downs on “the system” rather than
rumors negates the theory that in
on human errors. Any tendency to
formation which might upset the
blame the system for errors can
employees should be withheld.
create serious operating problems
They will be upset anyway, and
by undermining confidence in the
they need reassurance as to their
system and thus encouraging the
job security, opportunities under
human tendency to create addiNovember-December, 1965
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tional records
as protection
against
tive,ofofPlanning,
having Systems,
a tendency
of work
and procedures
isolation, of talking in language in
possible blame for error. The plan
makes it all the more important for
for system implementation should
comprehensible to the ordinary
him to establish cooperative rela
include provision for continuous
person, of cutting across lines of
tionships
quickly
possible.
authority, of empire building, and
checking by the analyst to uncover
Among the more desirable quali
possible sources of breakdown and
of stirring up jurisdictional dis
ties in a systems analyst are hu
putes. Some analysts have given
eliminate trouble spots promptly.
mility, a realization that his mission
Another systems design tech
the impression of automatically op
is one of service, not an end in
posing any methods in use before
nique that is helpful in preventing
itself, and a genuine interest in
breakdowns is to build some
they arrived on the scene, setting
people. He should be a good
bility for limited self-adjustment
themselves almost by instinct
listener, willing to accept sugges
against the old to favor the new.
into the system. Allowing affected
tions, analyze them objectively,
The advent of electronic data
departments to adjust for unfore
and give due credit for any ideas
processing and the necessity of
seen contingencies without having
adopted. Giving credit for an idea
combining on management and op
to wait for a formal systems change
to the person whose acceptance of
erating teams persons of technical
prevents irritants from growing
it is sought can have a strong in
training and scientific background
and gives both employees and
fluence on the employee’s inter
with those having only operating
supervisors a sense of identification
pretation of a situation.22
experience have compounded the
with the system.
The systems analyst’s awareness
problems of human relations in
of the problems that human fac
the systems field. Often the spe
tors can cause for him in his work
The analyst himself
cialized personnel are accused by
makes it all the more important
the others of setting themselves
As a human being, the systems
for him to analyze his own meth
apart from the regular organiza
analyst is, of course, subject to
ods critically to see whether any
tion, of adopting a tough attitude,
some of the same human factors
of the difficulties he may be en
and of seeming to feel that human
countering in obtaining coopera
that operate in managers and em
frailties are a nuisance best
tion and acceptance from em
ployees—and to some of his own.
avoided by adding equipment.
ployees may stem from his own
When given an opportunity to
The natural suspicion that an ex
comment, employees have vari
failure to practice good human re
pert arouses when he comes into a
lations. Like Caesar’s wife, he
ously accused systems men of
department to begin an analysis
should be above approach.
demonstrating a narrow perspec
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